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(54) CnOCOB UEMEHTHPOBAHHH CKBA- 

(57) H3o(5peTeHne othochtch k 6ypeHHio ckb3- 
)khh h npeAHasHaweHO rjih hx ueMeHTHpoBa- 
hhh. Ue^b — noBbiuueHHe KanecTBa ueMeH- 
THpoBaHHH 3a cmct npeAOTBpa me hhh norjio- 



meHHH ueMeHTHoro h 6ypoBoro pacTBopoB b 

yCJIOBHHX aHOMa^bHO HH3KHX JUiaCTOBblX AaB- 

jieHHH. B 6ypMJibHyio h oficaAHyio kojiohhw 
cnycKaiOT AonojiHHTejibHyio KOAOHKy. repine™- 
3HpyiOT Ko^bueBoe npocTpaHCTBO o6caAHOH h 
AonojiHHraabHofl kojiohh b hx BepxHefi h 

HH>KHeft qacTHx H GypHJIbHOfi KOAOHHbl — B 

BepxHeft nacTH. Hepe3 AonoAHHTeAbHyio koaoh- 
Hy 3aKaMHBaiOT CyqbepHyio WHAKOCTb, ueMeHT- 

BblH paCTBOp H n pOAa BOH H y K) >KHAKOCTb. 
OjUHOBpCMCHHO C 33K3MKOH 3THX >KHAKOCTeH 

nepe3 Ko^bueBoe npocTpaHCTBO MewAy 6y- 

pHAbHOfi H AOnOJIHHTenbHOA KOJIOHH3MH B 3aT- 

py6Hoe npocTpaHCTBO npoKanHBaiOT o6.ner4eH- 
Hyio >KHAK0CTb. Cnoco6 no3BOjijieT HcnoAb30r 

BaTb HHCTblfl U6M6HTHbIH paCTBOp 6e3 H3- 

no^HHTenefi h c hco6xoahmoh bucotoA noA*beMa 

B yCJIOBHHX U6M6HTHpOB3HHH norVIOUia K>IUMX 

n^acTOB. 1 hji. 



H3o6peTeHHe othochtch k GypeHHK) cKBa- 

*HH, B MaCTHOCTH K CF10C06aM HX UeMeH- 
THpOBEHHH. 

Ue^bK) H3o6peTeHHH HBAaeTca noBbiujeHHe 
KaqecTBa ueMCHTHpOBaHHH 3a cmct npeAOTBpa- 
meHHH noMomeHHH ueMeHTHoro h dypoBoro 

paCTBOpOB B yCJIOBHHX aHOMajlbHO HH3KHX 

njiacTOBbix jxaBJienavi. 

Ha qepTOKe noKa3aHa cxeMa ocymecTBAe- 
hhh cnocoSa. 

B cKBa>KHHy 1 cnycKaiOT hh>khk>k> cen- 

UHK) 06caAH0H KO^lOHHtJ 2 Ha 6ypHJlbHOH KO- 

JiOHHe 3. 3aTeM 3aKaMHBaK>T 6yc£>epHyio >kha- 
KocTb, ueMeHTHwfi pacTBop h npoaaBOMHyio 

>KHj3,KOCTb. 

Flocjie 3Toro b GypHAbHyio 3 h o6caA- 
Hyio 2 koaohhw cnycKaiOT AonOAHHTeAbHyio 
KO^OHHy 4, repMeTH3HpyioT KOAbueBoe npocT- 
paHCTBO oCcajiHofi kojiohhw 2 h AonoAHHTejib- 

HOH KOJIOHHW 4 B HX HH>KH6H H3CTH, a 3aKaH- 

MHBaHHe 6y(})epHOH whakocth ocymecrBAHiOT 



Hepe3 iiono^HHTejibHyio koaohhv 4, npnneM 

OAHOBpeMeHHO C 33K3HKOH 3THX ttHAKOCTCH 

nepe3 KO.nbue8oe npocTpaHCTBO, 5 6ypH-ibHoA 

3 H AOnOJIHHTe^lbHOH 4 KO.IOHH npOK3MHBaK>T 

o6;ier4eHHyio >KHAKOCTb, 

IlpH 3tom juin peajiH3auHH cnoco6a hh>k- 

HK>K> CeKUHK) 2 o6C3AHOH KOJIOHHbl COeAH- 
HHIOT C 6ypH^bHOfl KO^OHHOH 3 C flOMOLUbK) 
pa3*bCAHHHTfc/lH 6 H3BCCTHOH KOHCTpyKUHH. B 
HllWHefi MaCTH CeKUHH 06caAHOH KO.TOHHbl 2 

ycTaHBBjiHBaioT ynopHoe rHe3AO 7 (na^ Oaui- 
MaKOM 8), cron-KOJibuo 9, naTpy6oK 10, 06- 
paTHbifi K^anaH 1 1. JJono^HHTejibHyio KOjioHHy 
b HH^Heft nacTH o6opyAyxyr naTpy6KOM 12 
c KOHycoM, BbinojiH6HHbiM noA ynopHoe rHe3- 
AO 7. 

B BepxneH MacTH nepBbifi p«A Tpy6 060- 

pyAyiOT OTBOAOM . 13 C KpaHOM, a Ko^bue- 

B.ofl 3a3op Me>KAy 6ypn^bHOH 3 h Aono^HH- 
TenbHoii 4 kojiohhbmh repMeTH3HpyioT yn^iOT- 
HeHHeM 14. B BepxHeA qacTH AOno.iHHTaib- 
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HyK> KOJIOHHy 4 060pyAyK)T UeMCHTHpOBOHHOH 
TOJIOBKOH 15 C 0TB0A3MH 16 H 17, a MOKAy 
OTBOflaMH BHyTpH ueMeHTHpOBOMHOH rOJIOBKH 

15 noMemaiOT pa3AejiHTejibHyio npo6Ky 18. 
riocne cnycKa AonojiHHTejibHOH kojiohhu 4 

BHyTpb 6ypHJIbHOfl KOJlOHHbl 3, H 

repMeTH3auHH naTpy6Ka 12 c ynopHbiM ™e3- 

AOM 7 Ha OTBOAaX 13 H 16 OTKpblBaiOT 

KpaHbi h qepe3 otboa 16 3aKaqHBaiOT 6y- 
qbepHyio >KHAK0CTb h pacqeTHbin o6-beM ue- 
MeHTHoro pacjBOpa, a qepe3 otboa 13 npo- 

KaMHBaiOT 06AerMeHHyK) WHAKOCTb (BOAy HJ1H 

aapHpoBaHHyio BOAy, o6pa6oTaHHyio xHMHqec- 
khmh peareHTaMH — bo H36e>KaHHe o6Ba- 

JIOB CTCHOK CKB3>KHh) . 3aK3MHBaHHC ynoMHHy- 

twx KOMnoHeHTOB npoH3BOA«T c pacqeTHofi 
cKopdCTbio, mto6w noAAep>KHBaTb nepenaA A3B- 
jieHHn Ha ueMeHTHpyeMbift norviomsioiuHH 
njiacr, npH kotopom norjiomeHHe He npoHcxo- 

AHT. 

no Mepe noA*beMa ueMeHTHoro pacTBopa b 
CKBa>KHHe h BbiTecHeHH» 6ypOBoro pacTBopa 
qepes otBepcTHH pa3-beAHHHTejiH 6 b KOjibue- 
boh 3a30p nocTynaer o6jierqeHHa« >KHAKOcrb, 
pa36aB^n« BbiTecHHeMbifi pacTBop, cHH>KaJi npH 
3tom ero nJiOTHOCTb h peojiorHMecKHe noKa- 
3aTenH. 

fiocne 3aKaMHBaHHH pacqeTHbix o6T>ewoB 
SyqbepHoA >khakocth h ueMeHTHoro pacTBopa 

B AOnOJIHHTeJIbHyK) KOJIOHHy 4 na OTBOAe 16 
33KpblBaiOT, a Ha OTBOAe 17 OTKpblBaiOT KpaH 

h npoAOJi>KaiOT 33KaqHBaTb npoAaBOUHyio >kha- 
KocTb ao nojiyqeHHH «CTon», t. e. ao Tex 
nop nona pasAejiHTejibnaa npo6na 18 He ca- 
AeT iia CTon-KOJibuo 9. 

riocne nojiyqeHHH «cron» 3aKaqHBaHHe npo- 
AaBOMHOfi >khakocth npeKpamaioT, HO npOAOJl- 

tfOIOT 33KaMHB3HHe 06jierqeHH0li >KHAKOCTblO 

c ueAbio BbiMbiBa ueMeHTHoro pacTBopa H3 
3aTpy6Horo npocTpaHCTBa CKBa>KHHbi BWiue 
pa3-beAHHHTenfl. 3aTeM H3 odcaAHbix h 6y- 

pHJIbHblX Tpy6 H3BJieK3 K)T AOnOJlHHTeJlbHyK) 
KOJIOHHy H OCTaBJIHIOT CKB3JKHHV H3 0>KHA3- 

HHe 3aTBepAeB3HHH ueMeHTa (03U). Ilocjie 
03U, otc oe a h h h K)T 6ypHJibHbie Tpy6bi ot 3a- 
ueMenTHpoBaHHOH ceKUHH h npoH3BOA«T cnycK 
h ueMeHTHposaHHe BepxHeft cckuhh no H3- 
bccthoh* cxeivie. 

flptiMep. B CKBa>KHHe rviy6HHOfi 4750 m 
b HHTepBa/ie 4725—4700 m BCKpwT nonno- 
maiomHH njiacT. BcKpbiTHe nJiacra ocymecr- 

BJlHJlOCb 6ypOBbIM paCTBOpOM HJiOTHOCTbK) 

1300 Kr/M 3 . FlpH Hcno/ib30B3HHH 6ypoBoro 
pacTBopa c T3KOH n/jOTHOCTbio norjiouxeHHH He 

npOHCXOAHT, npH yBe/IHMeHHH H/IOTHOCTH CBblUje 

1300 Kr/M 3 npoHcxoAHT MacTHqHoe norjioiue- 
HHe. BBHAy Toro, mo nor/iomaioiuHH njiacr 

HB/meTCH 3KCn/iyaTaUHOHHbIM 06TaeKT0M t TO aah 

H3Ae>KH0H ero h30jihuhh Tpe6yeTCH npHMeHe- 
HHe qncToro ueweHTHoro pacTBopa 6e3 Ha- 
uO/iHHTejiefi. BHana/ie onpeAejiaiOT BbicoTy yc- 

T3H0BKH pa3>eAHHHTeflH npH yCJIOBHH, MTO CeK- 
UHH 6yAeT 3aueMeHTHpOB3Ha qHCTbiM ueMeHT- 

HblM paCTBOpOM C IMOTHOCTblO 1800 Kr/ M 3 , 



eCAH BblUJe pa3T>eAHHHTe/lfl KOJIbUeBOft 3a30p 

6yAeT 3ano/iHeH boaoS. 

Pacqer npoH3BOAHT no qbopMyjie 
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yCTBHOBKH 



pa3i>eAHHHTe- 
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BblCOTa 

jih, m; 

r/iy6HHa 33JieraHHH norjiomaioijuero 
nA3cra, m; 

n/iOTHOCTb ueMeHTHoro pacrBo- 
pa, Kr/M 3 ; 

• n/iOTHOCTb6ypOBOropacTBopa, nr/wr 

• n/IOTHOCTb BOAbl, Kr/M 3 . 

nbACTaBHB HcxoAHbie AaHHbie b qbopMy^y, 
nojiyqaiOT /ipa3=2953 m. 

M3 npHBeAeHHOro pacqera cneAyeT, qTO npH 
Hcn0Ab30B3HHH AaHHoro cnoco6a pa3T>eAHHH- 
Te/ib ceKUHH mo>kho ycT3HOBHTb Ha r/iy6HHe 
2953 m, t. e. Ha 1727 m Bwuje noAOiii- 
Bbi H30AHpyeMoro norjiomaipmero n/iacra, h 
npH stom He npoH3oflAeT nor/iomeHHfl ueMeHT- 
20 Horo pacTBopa npH uewieHTHpoBaHHH. 

npH ueMeHTHpOBaHHH ceKUHH qHCTbiM ue- 

MeHTHWM paCTBOpOM H3BCCTHblM CIIOCOOOM pa3T>- 
eAHHHTeJIb CeKUHfi MO>KHO 6bIJIO 6bl ycTaHo- 
BHTb He BWUie 100 M H3A* H30JIHpyeMbiM 

25 ropH30HTOM, b npoTHBHOM c/iyqae npoH3om- 
j\o 6bi norjiouj^eHHe ueMeHTHoro pacraopa. 

IlpHMeHeHHe npeA/iaraeMoro cnoco6a no3- 

BOJIHT HCnOJIb30B3Tb qHCTblfi UeMeHTHblH paCT- 

Bop 6e3 Hano/iHHTejieft ajih ueMeHTHpOBaHHH 
30 noMOiu'aiomHx hjisctob, qTO yAyqujaer KaqecT- 

BO HX H30JIHUHH. IlpH UeMeHTHpOBaHHH nOIVK)- 
UiaiOUJlHX n/iaCTOB H3BeCTHblMH cnocoGaMH BO 

H36e>KaHHe norjiomeHHH ueMeHTHoro pacTBopa 

B03HHKaeT He06X0AHM0CTb B npHrOTOBJieHHH 
UeMeHTHWX paCTBOpOB C HH3KOfl IlAOTHOCTbK), 
KOTOpbie TpyAHO n p H TOTOB HTb B no/ieBbix ycno- 
bh ax. KpoMe Toro, ueMeHTHbie p3CTB0pbI C M3- 

JIOH nJlOTHOCTbK) HMCMDT HH3KHC H3OJIHUH0HHbie 

h <J)H3HKO-MexaHHqecKHe CBOHCTBa, qTO yxyA- 

UJ3eT KS^eCTBO ueMeHTHpOB3HHfl. 

40 <PopMyjia u3o6perenuH 

Cnoco6 ueMeHTHpOBaHHH ckbsjkhh, bkjiio- 
qaiomHH cnycK b Hee HH>KHefi ceKUHH 06- 

C3AHOH KOJIOHHbl H3 6ypHJlbHOH KOJIOHHe, 3a- 

KaqHBaHHe b 3aKO/ioHHoe npocTpaHCTBo 6y- 
qbepHofi >khakocth h ueweHTHoro. pacTBopa, 
h b KO/ioHHoe npocTpaHCTBo — npoAaBoqHOH 
>khakocth, oTAimatomuucx TeM, qTO, c uenbK> 
noBbiuieHHH KaqecTBS ueMeHTHpOBaHHH 3a cqeT 
npeAOTBpameHHH nor/iomeHHH ueMeHTHoro h 6y- 

pOBOrO paCTBOpOB B yC/lOBHflX aHOMaJlbHO 
HH3KHX HJiaCTOBblX ASBVieHHfi, B 6ypHJibHyK> 

h o6caAHyjo kojiohhh cnycKatOT aoiioji HHTe/i b- 
Hyio KOJIOHHy, repMeTH3Hpyi0T KOJibueBoe npo- 

CTP3HCTB0 06caAH0H H AOHOJlHHTeJlbHOH KOJIOHH 
B HX BepXHeH H HH>KHefl qacTHx, h 6ypH/ib- 
Hofi KOJioHHbi b aepxHefi qacTH, a 3aKa- 
qHBBHHe 6y(})epHofi >khakocth, ueMeHTHoro 
pacTBopa h npoAaBoqHOH >khakocth ocymecT- 
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BJisnoT nepe3 AonojiHHT&nbHyio KOJioHHy, npH- pmibHoft h AoncwiHHTenbHOH kojiohh b 33Tpy(5- 
neM oAHOBpeiweHHo c 3aKaMKofi 3thx jkhakoctch . Hoe npocTpaHCTBO npoxaKHBaioT oCJierMeHHyio 
nepe3 KO^bueBoe npocTpaHCTBO M«KAy 6y- >KHAKOCTb. 
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